Targeting Hsp90 for the treatment of cancer.
Heat shock protein (Hsp)90 is a molecular chaperone that is responsible for the correct folding of a large number of proteins, which allows these proteins to achieve their functional conformation. Client proteins of Hsp90 include many overexpressed or mutated oncogenes that are known to be critical for the transformed phenotype observed in tumors. The compounds 17-AAG (Kosan Biosciences Inc/National Cancer Institute) and 17-DMAG (Kosan Biosciences Inc/National Cancer Institute) are Hsp90 inhibitors that are derived from the prototypical ansamycin natural product Hsp90 inhibitor geldanamycin. These compounds have demonstrated preclinical efficacy in mouse xenograft models, and are now undergoing phase II and I clinical trials, respectively. Preclinical efficacy studies of these compounds are collated and discussed in this review. More recent disclosures of small-molecule Hsp90 inhibitors include purine and resorcinol analogs, and the first small-molecule Hsp90 compounds showing oral efficacy have been described. Inhibition of Hsp90 not only results in the degradation of client proteins, but also results in the induction of another chaperone, Hsp70. Hsp70 is known to be anti-apoptotic, and therefore the induction of Hsp70 may ultimately limit the efficacy of Hsp90 inhibitors under certain circumstances. Histone deacetylase inhibitors have recently been demonstrated to exert some of their effect through modulation of Hsp90 chaperoning activity, and some mechanistic aspects of this control are also discussed herein.